Effects of sodium arsenite on the survival of UV-irradiated Escherichia coli: inhibition of a recA-dependent function.
Epidemiological studies and clinical observation suggesting potential hazards of arsenic compounds in increasing the incidence of cancer have been in complete contradiction with experimental findings in animals. Because of the predominance of skin cancers in the epidemiological reports, we decided to investigate the possibility that arsenic compounds might interfere with DNA repair. Using Escherichia coli as a test system, we show that this is indeed the case. Sodium arsenite, at concentrations of 0.1 mM and higher, decreases the survival of ultraviolet-irradiated E. coli WP2, a strain which possesses the full complement of repair genes. The effect of the arsenite increases with increasing ultraviolet dose. Similar results were obtained with the excision repair deficient strains WWP2 (uvrA) and WP6 (polA). Sodium arsenite had no effect on the survival of a recA mutant, WP10. Survival of ultraviolet-irradiated WP5 (exrA) was enhanced by sodium ardenite, the effect being greatest at low ultraviolet doses. It is postulated that arsenite inhibits a recA-dependent step in DNA repair. To account for the increased survival of the exrA mutant, we suggest that in the absence of the exr+ gene, the arsenite-sensitive recA-dependent function is deleterious. The ability of arsenite to inhibit DNA repair may account for the clinical and epidemiological reports linking arsenicals with an increased incidence of cancer.